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Translation of Page & Right Column. Line 24 - Page 4. Left Column. 
Line 14 

[0015] (First Embodiment) The first embodiment is described with 

15 reference to FIGS. 1(a) to 1(c). 

[0016] FIG. 1(a) is a schematic plan view showing the first embodiment; 
FIG. 1(b) is an enlarged plan view of the circled part A shown in FIG. 1(a); 
and FIG. 1(c) is a cross-sectional view taken along line XX' shown in FIG. 
1(b). A transistor region 19 is formed with a plurality of P-type base 

20 regions 2 formed on a N + /N-type collector substrate 1, N-type emitter 
regions 3 formed on the base regions 2, respectively, and a plurality of 
element isolation regions 4 formed in the collector substrate 1 for isolating 
and separating the respective base regions 2 from each other. N-type 
polycrystalline silicon films 6 are formed on the N-type emitter regions 3. 

25 P-type polycrystalline silicon films 5 to serve as external base layers are 
formed on the P-type base regions 2 and the element isolation regions 4. 
Further, an insulating film 7 is formed thereon after the transistor region 19 
has been formed, and first base wires 9 and first emitter wires 10 are 
formed through the through holes 8 with wiring plugs buried therein for 

30 connecting with the N-type polycrystalline silicon films 6 and the P-type 
poly cry stalline silicon films 5, respectively. The first base wires 9 are 
connected together in a comb-like form as shown in FIG. 1(b), which then is 
connected to a base bonding pad 11 formed outside the transistor region 19 
through a contact hole 17 using a base common-connection-wire 13. 

35 Furthermore, a second insulating film 14 is formed to cover the first 

insulating film 7 with the first base wires 9 and the first emitter wires 10 
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formed thereon. Subsequently, a second emitter wire 16 is formed that is 
connected to the first emitter wires 10 through second through holes 15 
formed in the second insulating film 14. The second emitter wire 16 is 
connected to all the first emitter wires 10 and is formed to cover the whole 
5 transistor region 19. The second emitter wires 16 are lead outside the 
transistor region 19 to be connected to an emitter bonding pad 12. 
[0017] Since the second emitter wire 16 is formed to cover the whole 
transistor region 19, it is possible to make the distances from the emitter 
bonding pad 12 to the respective emitter regions 3 equal to each other. 
10 Consequently, the difference in wire inductance that is caused by leading 
the wires around can be eliminated. 

[0018] Thus, the gain was improved by about 1 dB as compared to that 
obtained in the case of using the conventional comb -like emitter wiring 
configuration. In addition, since the current concentration does not tend to 
15 occur due to the improvement in current balance in the whole, a 
higher-quality bipolar-type transistor can be provided. 



2 



09)B*B#fWf UP) (12) Q ^ !fe fft & (A) (ll)fttttfWftH** 

#182003-174033 
(P2003-174033A) 
(43)&ffl 0 ¥J«15*p 6 £20B (2003. 6. 20) 



(51) IntCl. 7 
H 0 1 L 21/331 
21/3205 
29/41 
29/417 
29/732 



F I 7-73-r(#^) 

H0 1L 29/72 S 4M10 4 

H 5F0 0 3 

29/50 B 5 F 0 3 3 

29/44 Z 

21/88 T 

6 OL fc£ 7 H) a»H«^< 



(21)Hffl## 


»H2001 -373696C P2001 -373696) 


(71)ffllSA 


000005821 










(22)tflMB 


W)&13m2fi 7 B (2001. 12. 7) 




AE^PW7t^PW1006#flfi 






(72) 










AK^n3!tTp^p«ioo6»*fi mrnm 
















mm m± 






















(74)f$SA 


100097445 








#a± xm (*2«) 











(54) *mfrmw 

(57) [«*)] 

2 cox s v ?wm. 1 6 *mfcth . ±x cox 5 >y 




!(2) 003-174033 (P2 0 0 3-17JL8 



mn^9 9mm.^wm-thmicr>wmb . wia 
as i <?>itmmzB&ztifc%i i <dx)v-^-)v^ lt 

iti mriE^ i ott8»Uite#ift3*ifc* i <^-xm 
ma xrmwx$vfiw»b* mias i co<-xim 

J: 1 cox 5 >y ^S«*«»«S<ifcinESIS 1 

M^isai-?.^ 2 cassis k , Krtem 2 raKttKtc^ 

lc^i£3ftiiufa3& l «xs v ^B«fe:*aS*t**20 

Huiem 2 cox s y ^Ktu&snsssfe . aomia b 5 

««tl 5 y *M««k h 9 VS***«* 

fc, MBai^*^*^^**!^****^ tuia 
m 1 cDtaWRfcJBJfcSftfciB l <r>X)i>-*-)i>*ftLX 

m^-xmmiz®wtt&mad& 1 w««K±fc:»«s 
tutm 1 co^-xmMt . B?iam 1 (om&f&tffism 1 
co^-xffi^fc twti* 2 cos&f*)$ k . fines* 1 co 
tmm t mm 2 mmmzmtfiz titzm 2^^-* 

-/l^^LTmflexS y?ffli^;:jgSH-&lfl2cox$ y 

Buias2cox5-y^ien(±*jiigi^$^, fiomfiab^ 

[»*Ji3 3 >!naiS2cox5 v9WMt>K mmbyy'J 

hzb *mw.b-thmm. 1 fcit/2ta«co^i*^ 

im$zm4] lines* 2 cox == y?wMbmi?.m2cF>tm 
%s3cr>immi l zm3:2ti.xi3 Y ). iwtes*3cof£*i 
mzffi$&tvrz%i 3 <7>x>v—ib—iv*it ft fries* 2 co 

x 5 *, ffflfc b tUz wi IBS* 3 tf>ttltlU:JCJ8&S $ 
titzW. 3 cox 5 -y L . fif BS* 3 cox $ y 

^* { i?ia b^yis* ?fg«±-ex s y ? tfv-T 1 ' 4^ 

>y b'k ftfifcbft, l.offia^2c0xS -/^E^coA* 
SjW^^K fc t,ffEb5>-^X^««ja±. 
fiofriaxS y^^Vr-f v^y KHTeJttftSft* 

zbztmb-f& m^m 1 & x vmm 2 i essco^* 
gss. 

m&msi Kne^-xffl^'^'jayxe^dfi/^^ 
± o^t^^^n^^ k zwmb-r&imm 1 ** 

J:t>'lf *J» 2! a»£0¥&ttSIS. 
[St;fcJl6 3 Mie^-X^^'^-^^*"^ 

£ k * k -r h mm. 1 & s. xmm 2 teifeco^g* 
us. 



[000 1] 

immmtt&iM&n *9tm&. §>mmmm<?>* 

[0002] 

[ ] fie*co«js&; w ^-^s h ^ > vx 9 
£HBfc#sBft«w 05 (a) uAjnft/^ ?k 
-^sb^v^x^co^w^ran. H5 <b) am 

5(a) coAt'H-57tAMSrtfc>;t^¥ffiBl. 05 
(c) UZ<F>X-X' «BHT**. N + /NSC03I/ 
1 ifcWWKBifcSftrt: PS^-^IS1«2 k * 

3 k . &^-xffi.® 2 ?r«ss^irr-& ^l/^^U: 

: JX?ffl&\ 9WBjSLZtl&. NMx=^y?fIi[£3cO± 
1 9 ±£*fcSt§i 7 T«SL . NSt^ttftv- 0 3 y 

xiEgi9 *3 i^xs -y ^gasi i o *^ix^< Lmmz 
xmumztit. <-xis^9fcj;txx5 -y ^ia»i o 

?n -y Y 1 1 *3 it>'x s^^f^^'^'ni 

[0003] in^cO«fi£-C'{i, ^-X^2fcJ:t5x 
5 <y 3 S»^»««W4 i -5 T/JnS < 
MSM^-ZZblzX-oX. xu? f&Rl b<-*mk 

2bx-m&ztLhi?*y?i'By&*.Ciz*&&&&& 
Lxyj ycofa±zm-ox^&. 

[0 0 04] 

< b ) tc^-rj: a tcxs -y?%m 1 o*-'< ua*«ofc 

ffiBl 0afcX5.y?^f-(^'yKl 2* i ^>3IV^ 

157 ?I2i§i l o b k -C(iiE^-< yy 9 9 yxmzi. -> 

xRFm^coiimxuti^ty^ yco&T^izmz l 

XLtO. X5-y^*|S^<^0. -Kyf^^y 
K*^cOSgBIM3& i 'tiJn-ri.{ak-eco^#<i^^'5r 0 , 

[0005] *I6BBC0BW{±, ^T<0X5 y 9\,zft^h 

nm-i y?9?yx&*$k< y-f y<oM±.zmmz 

m&X'Z 2>m tf-JW b ? yi?x9 SrtS«t-ri> Z. b X' 
[0006] 



!(3) 003-174033 ( P 2 0 0 3 - 1 7JL8 



xmt b x * >y t titi h ? y i/X ? 

t. mu?v?9mtewm-z>&i<r>wmk. mi 
m i <ntmmzB&.ztitem 1 cr>x)v-*-)v*ir lt 

wtrt mm i o^ii±KffM$ix*:m i <^-^i 
ma x ism 1 Oi 5 y ?WMt . fuieig 1 O^-XIE^ 
i l (Ox 5 «y *H*fc5i*#jfcS tidily I am 1 

miwst*&m2(vmmk, m&2<7>immz.&$. 

Ztttim2 <r>X)V--fr-)VZir LT mflBSS 2 OiSfejiJli 

(C^$atuiaSS 1 OX $ y ^IBIIlC^SiXl.^ 2 o 
XS.y?ffi|gfc£?rT&¥^^ST-&oT, f51B*2 
cox 5 -y^KtUi^fflKR^ii. B^maZhyyiSA? 

[0007] iWiflWCiiitf. IS v ftoi&VT 1 < 
••/ h'*>£>£x 5 y * ^ Tamp* t < & 0 SM 
>f >y ^ * yx^£ «fc SRF m^-Ofi)LfflXV*^< =5r& 

fc^MyoiSLh^ims. ttz, ±^<omM/^yx 

c o o o 8 ] § $> tz*&ffl(?>m 2 (Dimwmmzte v ^ 
$ y ^mmtx-m^irfz byy^x^mmt . Mian 

U??^£&?f-f.?>miomiiJ»i:, TwIBin OiffcSt 

««£«*rr4«rs* 1 co*esiSJi^«3^m i o 

Slfc2:3g?S-f.&S&20*£itiJBIk, HinSHlO^MkBU 
IBIS 2 o*e»Ml3«fi)c$ itfcSB 2 ox/P-*-;!-* tf- L 
Th?Ex$ -y ^«*fcHaW4*2<0XS y ?ffi*8fc £ 

*-r&^#aarS)-5T, BWE®2ox5'y^ie>aii 
immwizti. &^Me.h7y:JA?mt&t£Mmo x 
o iz&t&zti&z t zimt u * 1 nmkommiztu 

IX. x5-y^lStm2cox5 y^iB|gSr^-r-Sx 
5 y * & 1 0*fii*§$*5 «fc W. 2 Officii $rB 

[0009] jfclcifUf. x 5 «y :?i#i^fflom 

20x/u-tf — ;i-oBBPitia*<— ^SMiffloSS l ox;p 
-*-/U-fc<J;tf|fS 1 o<-xil®OflMlgk: <fc SftJIiB 

x $ -y ?wm<r>m2<nx)v-it-)v<7mu 
m:mk^-vytm^wmx~k% < & . Litt^ 
x.mi nm&Vi^zmtxx. $ y ?mx*m$x* 

tdi>. xvftffi&K'Ux-^hyy^xfzmm-? 
[00103 *%*R<7ym3<?>!mftmmi. fnei^2o 

IS -y mZhJy vX^ffiHg-LT'XS y 



[0011] 3&»s&»*fll«fcJ:<Uf. #x5 -y fffi.®^ 
S y?f 9 vxjfi*<^Mi*ffl*t: ± 0 . sg&& y-f 

[0012] ^M8<oaS4<Oif^!Cf«aBis MIS»20 
x5-y^lBIRi:MBm2c7)^j*M(i. »30*fe«l«tte 

a$ix-c is o » fnem 3 to*esMfc^$ix^m 3 <r>x 

)V--fc-)VZitLXm?gi2<r)2L 5 -y 

fctWBE» 3 c7)^H±tcffM§ii.^SS 3 ox s -y ^gj«t 

Sr^L, WlBm3(7)x5 y^i2M* i 'BUlBh9>'^X^^ 

fjIB^ 2 ox 5 y ^ffiHO A^««0^§ $ *^-=5r < k 
tBulBb^y^x^ffittUiUi, ja^mifBxS yfXy? 

[0013] *»*»&fli*te iixtf . m3<?)%,wo%)mz 
nut. ^n^vfwmvj^-xyT jyyizx 
&bjyitx?m®^y*-=y'£1g. : %rt&ztx\ * 

MtoiSt^i&jt&A^ *r-9S h yyvxrzmmv 

[0014] 

(" [0 015] (mi c^mmcomm ) m 1 onsso^sttc 

• OV^TIll ( a ) ~ ( c ) fcfflV»tatf4, 

[00 1 6 ] Ell ( a ) {i^lOHSB^SO^^W^ 
01 ( b ) itm 1 ( a ) OjtLTffloJt AgSSrtt^ 

u^ffiia. ai <c) (i-eox-x- mwrnx-hz. 

N + / N Wto ^ W ^ ^ WSL 1 ±tC«R «^ iut P £ 
a;-^.^ 2 1 •f-o^-xf*^ t*<i-?iiJB***U; 
NHS -y ^^3 1 . ^<-X«^2 *tm.ftM-fh 
nv? ?%M. 1 |c^$tub»7^iBfllH4 k-C«Stffl 
ieiSS^h^y^X^fl^l 9 2r^-r 5. NIxS 
•y ^«J*3 0±^{iNM^*S B Q B ^ U 3 

4. $^Kh7y^X^^19^m$ix^±?r*e^ 
JK7-CISSL. NS^jSS^yayJfi6ti«t^PS^*g 

4nfc^^-*-^8 Sr^-LTH 1 O^-xlEiftgioJ: 
1 Ox 5 y 1 0 *mSfrh . » 1 O^-XE 
^9{iH 1 ( b ) t^^iiS J: 3 1;< L^t-ftJMg^ 
b^-;H 7§r^-LT'<.-xJfcjlSMIKft 

X*>x-f y^^'-y H 1 1 izmWlZtlZ. ? <^t:. ^1 
0^-xIBi& 9 J: t^* 1 ox 5 -y 1 0 tf^J&S 

^m i nmmi ±.*tmth*2<vmm 1 4 ?rff^ 

fcth . <X^m 2 o^liK 1 4 (30j£3*ufeJII2 OX;u 
-^-/H 5^U^1«XS <y^g^Sl ot^-r 
&m 2 OX 5 y 1 6 ^B«tS . miBm 2 OX S 



!(4) 003-174033 (P2 00 3-1 7JL8 



11611 Y^yaxfms&i 9<^Mffl^|£a}£*TX 
$ y ? ^Vf >r H 1 2 t=SME3*t« . 

[0017] 3S2CDXS y^ffiiKl 6tf>7>y'X^I 
ttl 9££B3S? XolzBf&Zti&fzisb, xS-y^-tfy 
x-f y^y F 1 2*^^T«XS y:?«*£3^038ESt 

[0018] ififcJ: Of&fc^x = >y *IB«K LffiatJS 
ttcoH**? >Xi5ti(: ± 9 WMM^Wm* < < 
hZttfX'ttz. . 

[0019] ( jb 2 emtenrnm > as 2 <rmk<mmz 

[0020] 02{iHi (c ) kfflmizhy^iSAfn 

ran, Tis^imiosisfe^^tptfcfe^BS-r 

[002 1 3 N^/NacOal/^^^litzS^I* 

4 k -ClfiKfiEiS h 9 y ^ ?fS® 1 9 Z&fc? 
&. NMX5 y^fS^SiOiWiNS^ayUnylK 
6jWM»**i.Tv^. PSK-:*«J*2±i:*^HfJH 

*ifc±*»l<0ie«lll7T*«U Pm&m&is'J** 

*-/P8£i>LTm<o<-xKH9£©j£-f6o mi 
co^.-xe^ 9 tiig i ?>mL<mm t wmm 1 < a > 

(b) U»fc«5i»*Sn, ^y^n*^ 

i itzmmzttz. 

[ 0 0 2 2 ] IS 1 <7)^-XBe^9 tfjmZtdZM 1 <7>*6 
ttK 7 ±.ZW8tth&2 comm 1 4 * $ $> izBfS. t . 

m i ^seisis 7 t m 2 cosmm 1 4 izmfcz fttx $ -y 

yiJ3yj&6k&i^&ljl2<DX$-y?IEiai 6£^j£ 
fS. 3S20XS -y^Elgl 6I*£]l&a3tu loh 

5 y ?«is!{ 1 9 aid *u h 7 y 

iSA?m&l 9cr>mmzBtfL2tirzJa v?X>7<> 

v 1 2£x-mza&tLZ>wmt%ixu&. 

[0 0 2 3] mK%mfckLX, X$7?««3ii2 
cox 5 y 1 6 1 * JSfrr*x. 5 -y 9&mm<r>Wi 2 



1 o^-xS5*9<0®j£Egfc:J: i«RB*S»rf K»52 
cox/t— *-;H BcO^PiHSrlgft-T-^y^it-rSEH 

a y coi*Lh£ngi-t •& -r a . 

[0 0 24] ±tz^ %i2cr>?s)V—ib—A'\5<rfflUWj l 

[0025] ( m 3 nm&mm ) m 3 ermm<mmz 

ov^-CH3 (a) (b) Sffl^TSKH-t*. 
[00261 03 ( a ) {ilgScOHMff^cO^^^ 

@3 (b){iHi (c ) tiHi^h^y^'x^tfo 
raat-ifc-g., *2osaiojK»i:»ari^ctts h^y 

^'X^^liil 9±.££Mmo J:d^mL^lg2t0x5 

4 yfi'y hi 2^ tT« a awrr* 

S •/ ^^Pxtc J: h A 9 vxfcftttWmWk 
izx*), $ btz-yj v<r>$\±rf%e?ixh „ s/s. 
-xmzx *)+~,7*rA x<m'YmwmiX'% h . 
[0027] m3X'iiw$2cr>9mcr>Mmnmmtm&ffi 
mttzfiK MKDmmoBmowmmmzmmLxhm 

[0028] <s&4 <7)m&<mm ) m4 nmmnmmz 
ov>th4 *m^xmmt& . 

[0029] H4mS4^Sg»®£0|f}ffiHT'^a. * 
*s. ¥®0(im3co^S6»?BSI«a3 (a) 

m2«x5-y^ieisi 6*>'®^§ixa^jt^mm 

l<0SISS^«fc|a]«T*.i.. ^a^iiH2^^)Ki 
4 JifcWcfB 3 co^M 2 0 tfBf&Z tl, 9t 3 

*-;i-2 1 ^atT^2<7)x5-y^ieigi 6 tmwtt& 

^3C0XS-y^ffi^l 5ZBf&L. Sg3C0XS-y^l^ 

A- 7 K1 2kLT^d«jtT'*)0, Itl2(?)X*7^ 

EtSi ecoA^iSfo^^^^'h^y^'x^Mttji 9lil 

±, IOIi7W^f< y^/N°-y K 1 2)ilTX*$>&Z 
tZftrnt-TZ. ^2cOXS-y^lBRl 6OA*«^c0 

^-^yh'i8T-«^-r6l^. h^y^^«ttii9^ 

O^-^^WWtS^V^ m2c0x5>y^!B 
HI 6cO,S^r^i7)^:^$^xS 7^^f^/^7 

h 1 2 <]; o y*- : Jtm<7>%mmt> 

*W ^2cOx5-y^i^l 6C0A*fW^<0^&$S-h 

7yyx?s«i 9ja±. fioxs 7 ^-fyfV y^s- 

•y H 1 2lMTO^c# S tlftS'f"?) ^ t tz£ -> X . x5 -y 
?^yf< y^N'-y H 1 2ic , 7-r j p-#yF 1 8T«M 
hvy^^fl^i 9^coy^-y'*^w$ 
*Stt^<* n n pM=5r/^^-9h7yy'^^^^ 



!(5) 003-174033 (P2 00 3-1 7JL8 



[ 0 0 3 0 3 S?4 cr»Ht£^®.C*5V->T . &2<r>mi&<n 
[003 13 

IAS iiitiS y J: V3THMII««tt««BRfflrai5» 
§*lfc4 s «W*SKIfc**V v C, §S2<9X5-y*ffi*8* J b5 

? #y 7 1 ' 4 ~y?rt -y Yfrb£X0XX. 5 •/ fffi&r^tOWsM 
1 ote^Jlfe i V* 2 <D*£|£§l£:aiI^j£-f & £ b lz X 

[00333 ZhlZ. h7>~JX?m®±l / ZWZ2(DJi$. 

-oimizfit. &.~o3-^ »/?w&.vz.\,zs.h4vy j 7 9 
i/xfoftttm%mMz x *) . y-f ynx#j5fc>cfc"3!s 

[0 0 34 3 $2WlS7«ll:5!t:g3 
4 V^N'-y KtL-C. «S2<?3X$ >v 9ffl&<7>&-%ffl&<r> 

[023 



1 




' l . 


7 J 








J7 , 










Ed 





J 2 4 "> 



[HB5<OfB4«ir»BB3 

[an ( a ) *?&bj^ i nmm&mwu 

( b ) -SESrtS^L^^W^ffiSl 

(c> (b) ox-x' mmm 

[023 #?&HJJ£DS& 2 tOUSS^^y <-f jK— 51 h 7 y 

[033 ( a ) ^m<ms<7)mwm<r>fU #-?m 

h 7 y : J x ? cogfettw^ffi 0 
( b ) |ilWrffi0 

[04 3 *»h^S4 OH)56^©WnM X-yWh^y 

[053 (a) aaw>A-f#-?ah?^f 

6<J=5r¥ffi0 

( b ) -^fcfi^LfcSUW&TfflS 

(c) (b) (7)X-X' Brffl0 

[^#«l«Bfl3 

1 -nvlfWE 

3 x=-y?ffiisS 

4 fg^StffiisS 

7 si c7)%mm 

8, 15. 21 X/U— 

10 !Slc7)X$-y?iSI§L xS-y^KIS 

1 1 ^-X,t'yf-( y^ y H 
12 x*7? tfy-r 4>7t* -y H 

14 £52 0*61*18 

15 S3<7)X$ -y^ieiS 

16 S2COX*-y^IE^ 

19 r^ys^x^fW* 

2 0 SS3<a«»J8 

[043 




3 2 4 r? 



!(6) 003- 



1 74 03 3 (P200 3-1 7JL8 



[01] 





(51) Int. Cl. 7 mmtt PI f-73-K(##) 

H 0 1 L 29/737 



<(7) 003-174033 (P2 0 0 3-1 7JL8 



(72)%HH# «3F F?— <M##) 4M104 BB01 BB40 DD06 FF40 GG06 

5F003 AP01 BA11 BB04 BB07 BE04 

BE07 BE08 BF06 BH16 BH18 
BH93 BM01 BP11 
5F033 KK01 KK03 NN38 UU04 UU05 
VV07 XX19 XX27 



